Intrathecal oxymetazoline does not produce neurotoxicity in the spinal cord of the rat.
To determine if intrathecal (i.t.) oxymetazoline (OXY) induces histological evidence of spinal neurotoxicity, male, Sprague-Dawley rats (300-450 g; implanted with an i.t. catheter) were treated with i.t. saline or 100 nmol OXY twice daily for 3 days, or 200 or 300 nmol OXY once daily for 3 days. Spantide (D-Arg1, D-Try7,9, Leu11-substance P; 0.067 nmol = 0.1 microgram, 0.167 nmol = 0.25 microgram or 0.334 nmol = 0.5 microgram) or capsaicin (0.164 mumol = 50 micrograms), given as a single i.t. injection, were used as positive controls. Animals were killed 12 h after the last injection of saline or OXY, and 72 h after spantide or capsaicin. Spinal cord sections (L1 and adjacent segments) were examined by light microscopy for changes in gross morphology, substance P-like immunoreactivity (SP-IR) and calcitonin gene related peptide-like immunoreactivity (CGRP-IR). All doses of i.t. OXY produced antinociception (tail-flick ED50 = 53.7 nmol, paw pressure withdrawal ED50 = 93.3 nmol). Rectal temperature decreased by 1.5-2.4 degrees C up to 12 h after 100 nmol of i.t. OXY. There were no signs of inflammation or necrosis, and no detectable loss or damage to either spinal afferents or motor neurons as judged by SP-IR and CGRP-IR structures in spinal cords of OXY-treated animals (all doses) as compared to i.t. saline controls. Spantide (0.1 microgram) had no antinociceptive or neurotoxic effect; 0.25 microgram induced irreversible loss of the TF reflex and transient hind limb paralysis; 0.5 microgram induced irreversible loss of TF and PP responses, permanent hind limb paralysis, bladder and bowel dysfunction. The spinal cords from these animals showed signs of extensive necrosis, cavitation, and haemorrhage in the ventral horn accompanied by a loss of CGRP-IR motor neurons. Capsaicin-treated rats exhibited a permanent loss of the TF but not the PP response and a marked reduction of SP-IR spinal afferents in the dorsal horn. It is concluded that i.t. OXY produces antinociception in the rat with no detectable spinal neurotoxicity as assessed by parameters which are sensitive to the neurotoxins, spantide and capsaicin.